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The inhibitory effects of ranitidine and cimetidine on propranolol 
elimination by the rat isolated perfused liver 
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The effect of low (50 pg) and high (1 mg) doses of the 
histamine H,-receptor antagonists cimetidine and raniti- 
dine on the first pass extraction of pro ranolol was studied 
in the rat isolated perfused liver. Botg low and high dose 
cimetidine increased the area under the perfusate propran- 
0101 concentration time curve (AUC) 4 to 5-fold. Although 
low dose ranitidine did not alter propranolol AUC, high 
dose ranitidine increased it to the same extent as cimeti- 
dine. These results indicate that ranitidine has a clear 
propensity for microsomal inhibition, but one which is 
unlikely to be manifest at therapeutic dosage. 

The Hz-antagonist, cimetidine, has been shown to 
retard the hepatic elimination of both low and high 
clearance drugs (Serlin et  al 1979; Klotz & Reimann 
1980; Feely et  al 1981, 1982). Ranitidine is largely free 
of this effect (Henry et  al 1980), and this has been 
attributed to  its different chemical nucleus. However, 
both Hz-antagonists have been shown to  bind to and 
inhibit microsomal cytochrome P450 in-vitro, although 
binding and inhibition were both much weaker with 
ranitidine than with cimetidine (Rendic et  al 1982). The 
questjon therefore arises whether this apparent lack of 
effect of ranitidine in-vivo is simply related to dose, 
rather than to a fundamentally different chemical 
interaction with cytochrome P450. This study therefore 
examines the effect of ranitidine on the elimination of 
the high clearance drug propranolol in the rat isolated 
perfused liver at high and low dose, and compares its 
effect with that of cimetidine. 

Methods 
Experimental preparation. Non-fasting, male Sprague- 
Dawley rats, 195-260 g, were anaesthetized by ether, 
and livers removed by standard techniques (Gollan et al 
1981). After cannulation of the bile duct. portal vein 
and inferior vena cava the liver was transferred to a 
humidified glass chamber and connected to the perfu- 
sate circuit. The 100ml circuit was housed in a 
thermostatically-controlled cabinet at  37 "C. The perfu- 
sate was recirculated by a peristaltic pump (LKB Model 
2115 Multipurpex) at  a constant flow (16mlmin-1) 
from the perfusate reservoir, through a millipore filter. 
silastic membrane oxygenator, bubble trap and pressure 
manometer to the portal vein inflow cannula. 

* Correspondence. 

The perfusate consisted of 10% v/v washed human 
red cells, 1% w/v bovine serum albumin (Common- 
wealth Serum Laboratories, Melbourne, Australia), 
and 0.1% w/v glucose in a standard electrolyte solution 
(Bartosek et  al 1973) equilibrated with 95% oxygen and 
5 %  carbon dioxide at  pH 7.4. Bile flow was maintained 
by a constant background infusion of sodium taurochol- 
ate (30 pmol h-1) (Calbiochem, San Diego, California, 
USA) into the perfusate reservoir. 

The principal indices of liver viability were steady 
oxygen consumption (1.5-2.0 pmol O2 g-1 liver min-I), 
sustained bile production (0.5-1.0 ml h-I) stable perfu- 
sate transaminase levels (6-50 IU litre-I) and normal 
appearance on light microscopy (Jones et  a1 1984). 

Experimental design. Propranolol was administered via 
the pre-systemic route in a total of 20 rat livers. In each 
experiment an initial 200 pg bolus dose of propranolol 
was administered directly into the portal vein. Perfusate 
(1.5 ml) was sampled from the reservoir at  0, 2 ,4 ,  6, 8, 
10, 15, 20, 25, 30, 45 and 60min for estimation of 
propranolol. An equal volume of perfusate was added 
to the reservoir to replace that removed by sampling. At 
the end of 60 min fresh perfusate was connected to the 
liver, and 5 min allowed for equilibration. In test 
experiments, H,-antagonist was added to the reservoir 
at the beginning of the equilibration period. A second 
200 pg bolus dose of propranolol was then administered 
via the same route, and perfusate sampled from the 
reservoir as for the first 60 min period. Further perfu- 
sate samples were taken predose and at  60 and 120 min 
after the 1st and 2nd dose of propranolol for PO, and 
transaminase estimations (5  ml). A larger volume (2 ml) 
was taken predose and at  2 ,30 and 60 min after the 2nd 
dose of propranolol for estimation of H,-antagonist 
concentration. This design enabled measurement of 
propranolol elimination without and with concomitant 
H,-antagonist in the same liver. 

In 4 of the livers (as controls), no H,-antagonist was 
added to the reservoir at  the start of the 5min 
equilibration before the second bolus dose of propran- 
0101. In the test groups, a high ( 1  mg) dose of cimetidine 
was added to the reservoir before the second propran- 
0101 dose in 4 livers, a high (1 mg) ranitidine dose was 
used in another 4 livers, a low (50 pg) dose of cimetidine 
was used in a further 4 livers, whilst in the remaining 4 
livers a low (50 pg) ranitidine dose was used. 






